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INFLUENCE OF PUREBRED DAIRY, SIRES 
BY 
THOMAS M. OLSON GEORGE C. BIGGAR 
INTRODUCTION,. 
During financial depressions the farmer invariably turns 
to the dairy cow. The reason, no doubt, for this display of 
confidence in the "Foster Mother of the Human Race" is that 
she has proven herself to be an efficient and economical pro­
ducer of human food wherever and whenever she has been 
given a chance. This does not mean, however, that the apex 
of her efficiency has been reached. Statistics reveal that 
this is far from being the case. The average production of 
the dairy cows in the United States, as indicated by the last 
statistical report, is shamefully low when compared with the 
average of cows in some of the leading European countries. 
For instance, the average production of dairy cows in the 
United States according to the last census, is 3,412 pounds of 
milk per· cow per year. The dairy cows of Holland average 
7,585 pounds of milk per year, Switzerland 6,950 pounds per 
year, and Denmark 5,666 pounds per year. 
It is only natural that we should inquire into the cause 
of the wide difference in the average production of dairy 
cows in the United States and in the European countries 
named. This difference becomes more vital when we bear in 
mind that in the United States we have access to all the feeds 
which nutrition specialists have found to be highly desirable 
for the greatest milk production of dairy cows. The Euro­
pean countries in which the dairy cows play· such an import­
ant role, must import many of these desirable feeds or subs ti-
, tute others. This is important as it no doubt affects the 
feeding of the cows. It would seem that in view of this fact 
many of the dairy cows would not receive what they should 
have, and as a result the average production would be corres­
pondingly low. It is also significant that all of the record 
cows and the exceptionally high producers are found in the 
· western hemisphere. The records of these cows have been 
' averaged with all other dairy cows in the United States in 
arriving at the average production given above. 
It is plain from what has just been said that many ques­
tions relating to the dairy industry are still unsolved. Among 
many are the following. How can the average production of 
I dairy cows be increased? - Can _high _ proc:lucing cows be bred 
from common cows alreaq.y found OJ?. so many farms or must 
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the farmer purchase high priced purebred stock in order to 
have a profitable herd? 
It shall be the purpose of this bulletin to present data 
which will answer the question as to the advisability of using 
as foundation stock the animals already on the average farm, 
and also to indicate the increase in production of the progeny 
of good purebred sires, assuming that the cows are fed prop­
erly. The data will furthermore throw some light on the 
question whether a farmer should raise his own cows or buy 
them. If as good cows can be raised in a comparatively 
short time, it seems rather hazardous for the average pros­
pective dairyman to risk buying cows because of the danger 
of introducing disease into the herd . The dairy business, 
like any other, requires experience to learn and in too many 
instances this is obtained at the expense of high priced dairy 
animals . Often the results are discouraging and the entire 
blame is put on the dairy cow. This may lead to the discon­
tinuance of the dairy and discourage others who contemplate 
entering the field . It is paramount that dairymen should un­
derstand and practice the best methods in feeding and man­
agement in order to meet with success. It matters not how 
well bred an animal is, or how great her tendency for high 
production, she must be fed a ration which furnishes suffi-
Sir Cornucopia Prince-purebred Holstein bull. 
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Tommy-purebred Guernsey bull. 
cient nutrients if she is to produce at her maximum, or even 
produce milk efficiently. 
PROGRESS IN BREEDING 
Unfortunately very little definite information can be 
given regarding the science of breeding. It is only within 
comparatively recent times that the scientifically trained 
minds have grappled with the question, with a view of bring­
ing to light some practical application of the principles in­
volved. 
Perhaps we are over zealous in expecting more exact in­
formation regarding this mysterious process in the forma­
tion of new life. This is particularly cogent when we are re­
minded that it is only about a century and a half ago since 
Robert Bakewell put into practice for the first time some of 
the principles which we now know to be conducive to live­
stock improvement. He made a conscious effort to select only 
the most desirable animals, or such animals as conformed to 
his ideal, for hjs breeding stock. He went one step farther 
when he sought to fix the desirable characteristics by mating 
animals possessing such characteristics in common. This 
practice intensified and added prepotency to the common 
character. 
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We must not forget' that our early shepherds as far back 
as 30 centuries ago followed the practice of selecting what 
to them were their best individuals for their breeding pens. 
This commendable practice, we must admit regretfully, is not 
followed by a number of smaller breeders and many farmers 
of this age. Primitive as these practices may seem, they har­
bor the nucleus of what our foremost breeders and scientific 
workers along breeding lines today, regard as essentials in 
the progress of livestock breeding. 
Our research institutions have pe:rhaps emphasized the 
nutrition end of the livestock industry more than the breed­
ing. There no doubt are many reasons for this, but not the 
least important is the fact that it is absolutely essential that 
feeding be understood if success is to follow. 
Loretta's Dakota King-purebred Jersey bull. 
THE SIRE 
Second only to feeding is the question of breeding. We 
have heard so many times the trite expression that "the sire 
is one-half of the herd." If the history of our progress in 
breeding is tcr be the criterion, we must concede the truth of 
the expression with an added qualification that the sire is 
"frequently more." 
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As we scan the pages of breed history we are impressed 
with the number of sires which have stamped their individual­
ity so indelibly on their progeny that they have been desig­
nated fountain heads of breed families or even new breeds. 
The prepotency of the sire in fixing and transmitting desirable 
characteristics is verified in innumerable instances with all 
classes of livestock. In view of the importance of sires, it 
would seem from a purely business standpoint that greater 
care should be exercised in their selection and when a good 
one is found his services should be utilized to full capacity and 
the progeny given every opportunity to prove their merits. 
In ascertaining the value of a dairy sire we have a very 
accurate and complete unit of measurement, namely, the milk­
scales and Babcock test. When other conditions are com­
parable, it is possible to gauge in a most accurate manner the 
prepotency of a sire to increase the milk and fat production 
in his progeny. 
The 1920 census shows that we have in the United States 
about 752371 males used in dairy herds of which 187,299 are 
purebred, or about 25 percent of the sires used in mating on 
dairy cattle are purebred. That must necessarily mean that 
a large number of scrub or grade bulls are used. In South 
Dakota the 1920 census reports 13,515 males, of which 1,353, 
or about 10 percent are purebred. The same census reports 
406,075 dairy cows, including heifers one year old or over. 
Diploma's Pioneer-p�r�bred ·J�rsey bull. 
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That would indicate that in South Dakota we have only one 
purebred sire to every 300 dairy cows. It is only fair to as­
sume that a large number of the 406,000 dairy cows are being 
served by scrub or grade bulls. 
It seems well nigh unbelievable that stock raiser� �hould 
continue using a scrub, grade, or even "scrub-purebred�', sires, 
in view of the convincing and conclusive data which is avail­
able to show the merits of good purebred sires when mated 
with scrub or grade cows. Authorities are agreed that a 
good purebred sire is the surest, quickest, and cheapest meth­
od of increasing the production of a dairy herd for the average 
farmer. 
Perhaps when our breeding practices have progressed to 
the stage where characters become so fixed that they are 
transmitted to their offspring in each case, and a larger per­
centage of the sires possess these desirable characters, we 
need not practice such care in the selection of the sire. When 
the character of heavy milk production has become as domin­
ant as the white face in the Hereford, we can be reasonably 
sure when we mate two animals of high milk producing ten­
dencies, that the offspring will be a high producer. We would 
be very much chagrined should we mate a purebred 'Hereford 
cow to a purebred Hereford bull and get a black faced calf. It 
only seems reasonable that other characters could become fixed 
so that they will transmit with equal accuracy. This goal in, 
livestock breeding can not be reached by the practice which is 
followed by so many of our breeders at the present time. 
Some system of breeding which will accomplish the results 
sought must be inaugurated and be followed until the desir­
able characters have become fixed to such a degree that they 
will be transmitted in nearly all cases. The failure to do so 
.should be the exception rather than the rule. We are cogniz­
ant of such persistency in transmission of characters in the 
case of mating polled animals with animals which naturally 
have horns. Many other instances could be given to indicate 
that it is possible to fix characters to such a degree that their 
failure to breed true would be rare indeed. 
RESUME OF PREVIOUS WORK 
The importance of well-bred animals has long been recog­
nized by the leading breeders, but it remained for the state 
experiment stations to prove in unmistakable terms what can 
be accomplished by using good purebred sires. These same 
institutions have also presented data to show that there are 
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wide differences in the prepotency of purebred sires, and that 
those who are contemplating the purchase of a pure bred sire 
should guard as far as possible against buying a counterf ett. 
Perhaps no work done along this line is better, and more 
widely known, than the work carried on at the Iowa Experi­
ment Station. The foundation cows for this experiment were 
secured from Arkansas. According to Bulletin 188 of the 
Iowa Experiment Station, "the animals were very inferior 
individuals being small, of exceptionally limited abdominal, 
udder, and mammary vein development, and exceedingly un­
prepossessing as far as quality and top lines were concerned. 
Available records showed that no purebred bulls had previous­
ly been used in that section of the state." 
It is impossible to give all the information which this 
experiment reveals. However Table 1, taken from Bulletin 
188, of the Iowa Experiment Station, expresses in a concise 
way the importance of purebred sires. 
It is only necessary to compare the production of the 
scrub-dams ·with their grade daughters to note the marked 
increase in botb fat and milk. This increase can only be at­
tributed to the sires used, as all animals were fed and cared 
for under the same conditions. 
Data from the Missouri Station shows very clearly the 
difference in purebred sires. In this work the cows were 
purebred Jerseys, mated with purebred Jersey bulls. The 
records of the daughters are compared with the corresponding 
records of their dams, in cases where the daughters had three 
or fewer lactation periods. In all other cases the average of 
the records of the daughters were compared with the average 
record of the dam, no allowance for age being made. 
Table 2 represents 21 years of breeding, and indicates 
what is happening on a great many farms throughout the 
country. The data emphasizes the importance of care in the 
selection of the herd sire if increased production is to follow. 
It also points out the difference which exists in purebred sires 
to transmit the character of high production. 
*PURPOSE OF THIS INVESTIGATION 
This investigation was begun in 1907 for the purpose of 
determining the value of purebred dairy bulls in increasing 
tbe milk production in their progeny, when mated with grade 
. *This: investigation was begun by Professor C. Larsen in 1907. 
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beef animals such as are found on· so many farms in South 
Dakota, and other states, especially in the central west. It 
was thought advisable to secure the foundation stock of such 
animals as are found in South Dakota, so as to answer more 
convincingly the question which the farmers were then ask­
ing and are still in doubt about, viz, Shall we use the cows 
we now have, or buy grades or purebred animals for founda-
tion stock ? 
This investigation is unique also, in that the three grade 
beef foundation animals, were mated with sires of the differ­
ent breeds, so that production records are available of daugh­
ters from the same cow sired by Holstein, Jersey and Guern­
sey bulls. This affords an opportunity to observe the trans­
mitting abilities of different sires of the various breeds. No 
attempt is made to compare the different breeds, as 
the factor of individuality would obviously make such com­
parisons worthless. 
PLAN OF INVESTIGATION 
The three grade beef animals were placed in the college 
dairy herd and were fed and cared for with the rest of the 
dairy herd. 
The concentrate feeds were weighed and fed according to 
the milk production of each cow. The roughages used were 
estimated, and each cow was given all the silage and dry 
roughages she would eat up clean. It is not the purpose of 
this bulletin to compare the various animals on the basis of 
their efficiency of production, hence the matter of feeds will 
not be considered. It is important, however, to know that 
the grade beef cows which were used as the foundation stock, 
as well as their grade progeny, were fed sufficient feeds to 
meet the demands of maximum production. 
All heifer calves sired by purebred bulls from grade beef 
dams were raised and bred to purebred sires of the same 
breed. Bull calves were sold for veal. The work is still in 
progress and a number of heifers from Jersey and Holstein 
bulls are in the herd which carry 933,4 percent of the blood 
of these breeds. 
Because many of the records which are used.in compiling 
these data were made by cows in immature form, it seemed 
best to compute all records on the mature basis . The percent­
ages used are those reported in Bulletin 188 of the Iowa Ex­
periment Station. 
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TABLE III. 
Percentage of Mature Production Expected of Heifers. 
Age % 
Yearlings ................................... 70 
2-year-olds 80 
3-year-olds 85 
4-year-olds 95 
Where only one .record occurs, this is computed to the 
mature basis and taken as the average record for that animal. 
Where a number of lactations occur, those occurring in im­
mature form are computed to the mature· basis and an aver­
age of the total records taken as the average production 
record of the animal in question. 
FOUNDATION ANIMALS 
Laura 196. Foundation cow. Grade Hereford. 
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Laura 196, a grade Hereford, sired by a purebred Here­
ford bull. Her dam was a grade Shorthorn cow. No milk 
production records of the dam were available. In type and 
conformation Laura was characteristic of the grade beef 
animal and manifested no indications of being any better 
milk producer than the average grade Hereford. Five com­
plete lactation periods are available for this cow, hence she 
was given every opportunity to prove her worth. 
Daisy 197. Foundation cow. Grade Shorthorn. 
Daisy 197, was a grade Shorthorn . Her dam was a grade 
Shorthorn cow, and her sire a purebred Shorthorn bull . She 
showed no qualities which would indicate that she was any 
better as a milk producer than the average grade Shorthorn 
cow. In fact, a great many grade beef animals now on South 
Dakota farms show better promise as foundation stock on 
which to build a dairy herd . Daisy had five complete lacta­
tion periods, which should be sufficient for a fair average 
production record. 
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Muley 1 98. Foundation cow. Grade Hereford. 
Muley 198 was a grade Hereford. Her dam was a grade 
Shorthorn cow and her sire a purebred Hereford bull. She 
was large, good in type, and showed many desirable dairy 
characteristics, although her general appearance and type 
indicated her breeding. She was a better producer than the 
average grade beef animal. She was not only a good milker 
for a grade beef animal but a persistent producer. She was in 
the college herd for 15 years during which time she produced 
11 calves, 5 females and 6 males. Only 10 lactation periods 
appear in the data, as she was used for a nurse cow for part 
of one lactation period, hence the entire lactation period was 
omitted from her record. She was sold to the butcher at the 
age of 15 years, still in excellent physical condition. 
DISCUSSION OF RESULTS 
The results which this investigation have revealed are of 
more than passive interest at this time to farmers, particular­
ly of South Dakota. The interest in dairying is on the in­
crease and it is vital that those who are contemplating enter­
ing the field should have for their consideration just such in­
formation a$ is herein noted. It is well that the prospective 
dairyman should have accurate data on different methods of 
I · 
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Lotta 192. 50 percent Holstein blood. Daughter of Laura 196. 
Loda 19 1. 50 percent Holstein blood. Baughter of Daisy i97.  
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starting a dairy herd so that he may pursue the -method which 
will materialize to his advantage. 
Much has been said and written within the past 5 years 
regarding purebred sires as a factor in building up the live­
stock industry. Some of the best authorities on this subject 
are of the opinion that the purebred sire is the greatest single 
factor in building up the livestock industry. The purebred 
sire certainly can effect this progress with less initial cost 
than any other method and obviates the great danger of in­
troducing diseases, which �ight prove serious to the progress 
of dairying in a community or for an individual. 
TABLE IV. 
First Generation Grades Compared With Their Grade Beef Dams. 
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FIRST GENERATION GRADES 
Table IV shows that an increase in milk production ob­
tains in every animal sired by a purebred Holstein bull. The 
percentage of increase varies from 78 percent to 127 percent 
over their grade beef dams. The increase in butterfat, al- . 
though not as marked as in the case of the milk, shows a sub­
stantial gain. The range in case of the butterfat is from 65 
percent to 87 percent over their respective grade beef dams. 
I ·  
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Floss 1 93. 50 percent Holstein blood. Daughter of Daisy 1 97. 
Muley 2nd 1 94. 50 percent Holstein blood. Daughter of Muley 1 98. 
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The daughters of the purebred Jersey sire from the same 
dams showed more variable results. In one case there was a 
decrease of 22 percent in milk and 10 percent in fat, and in 
another case an increase of 199 percent in milk and 246 per­
cent in fat. Unfortunately, only one lactation period for each 
of these cows is available. No doubt a greater number of lac­
tation periods would have resulted in more uniform results . 
It is perhaps timely to state that a comparison of breeds 
based on this table would be fallacious. It is obviously true 
that the Holstein bull has made a better showing in consis­
tently siring higher producers, but the factor of the breeding 
of the sires in question must not be lost sight of. The Hols­
tein sire proved to be one of the best that the college has ever 
ownd. His daughter from a purebred dam holds the state 
record in the 365 day division. Three of his daughters in the 
college herd have an average official record of 1,037 :6 lbs. of 
butter and 24,560.7 lbs. milk. Not much can be said for the 
Jersey bull, either as a producer of high producers or 
as an individual. Hence these sires can not be taken as typi-
Lena 1 7 9 .  5 0  percent Jersey blood. Daughter of Laura 1 9 6. 
cal of their respective breed. The Guernsey sire when mated 
with cow 198, produced cow 165. She did not show as great 
an increase over the production of the . gr�de beef dam as 
daughter 194 sired by the Holstein .bull . However the pre­
potency of Sir Cornucopia Prince, the Holstein bull ,. "in siring 
high producers must again be given considerable credit . 
TABLE V, 
Averages of First Generation Grades and Their Grade Beef DalDS, 
I Increase in Dams Daughters Production 
I No. of \ I No. of :I 1-1----;;;-1-Per Cent 
Fat 
Group \ No. of Lacta- Milk \ Fat No. of Lacta- I Milk / 
Fat Cent 
Cows I tions 
I 
lbs. � Cows tions \ lbs. �I Milk I 
:f[olstein .. .. . .. ... .. .. ... ..... . . . ........ ·- 1 3 20 4 006 . 9 1 6 5.06 5 21 1 1 1 8 2.1
/ 26 4 . 28 1 __ 7_9_ _ 
6 0  
�ersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 20 ) 4 006 .9 1 6 5.06 3 5 
1
51 25. 1 l2::n . e o
l _ _2� __ 
4
_
0 
Guernsey . . . . . .. .. . . . .... ......... ....... .. \ 1 1 0  ) 4 7 4 8 . 2 1 92. 55 1 2 56 78 . 8 ) 2 8 ll . 4 0  20 50 
Average .... . . . . . .. . ....... . . .. . ...... · I  3 20 \41 55.2 1 7 0. 56 9 28 1 6 7 07 .4 \-26-0-. 061--6-l- --5-2 
I I i I __ ,_I ___ _ 
TABLE VII, 
Averages of First and Second Generation Grades and Their Grade Beef Dallls 
Increase in Production 
Group 
..... 
0 
'(fJ - �  
O o  zu  
Dams Daughters Grand-Daughters 
'(fJ 
'(fJ 
'(fJ � � � 
-� -� -� .._. ...,  ..... ..... ...,  ..... ...., ...,  
o_;:1 � o 'CIJ o_;:1 � o 'CIJ o_;:1 I � • C,) ...... • ..., • • � • C,) ...... • ..., • • � • C,) ...... • ..., • o ro ·� '(fJ ro '(fJ o o o ro ·� '(fJ ro '(fJ o o o ro ·� 00 I ro '(fJ z�  ::S:2  �:2  zu  z�  ::S:2  �:2  zu  z�  �:2  �:2  
First 
Generation 
..., 
� 
<I) 
C,) �  s... ...... 
�i 
.... = 
<I) C,) s.,.. -+-J  <l) ro  
� �  
Second 
Generation 
..., = 
<I) 
C,) �  s... ...... 
�i 
..., . 
� 
<I) C,) s... .... <l) ro  
� �  
Holstein .. ... .... ) 3 L.:�
-
J
.�--�--�--�-_:__:/ 1 6 5. 06 !_5_/_::_ 7 1 8 2.+64 .28 /_4_
1
_6_18 31 5. 3 303.58 _7_9_1�
1
�
1
--8 4_· _ 
Jersey ............ )_3_1
�i'4 006 . 9
.
i 1 6 5.06�-3- -5- 51 25. 1
1
230.6 0
1
_3 _ _ 8_ 4 7 31 . 9 24 0.6 9_2_8 _ _ 4_0 _ _ 1_8 _ __ 4
_6_ 
Guernsey .......... J 1 I 1 0  1 4 748 .2: 1 92.551 1 2 567 8 .8 28 9. 4 0  
/ 
20 50 
Average . .. .  - .. . / 3 I 20 /4 1 55.2i'17 0.56i' 9 28 67 07 .41 26 0.06 1 7 I_ 1 4  6 267 .6 1 267 .64 61  52  / 51 I 57 . . . . . . . . 
.;:..., 
CJl 
� 
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Muley 3rd 185. 50 percent Jersey blood. Daughter of Muley 198. 
Brindle 187. 50 percent Jersey blood. Daughter of Daisy 197. 
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Table V is interesting in that the average of the daugh­
ters over the grade beef dams is indeed a tribute to the good 
purebred sire. This table also brings out the difference in 
purebred sires to transmit the desirable characteristics to their 
offspring even when mated with females of poor type and 
production. 
The average production of the daughters of the three 
bulls of as many breeds, when compared with the average 
record of the three grade beef dams, is a creditable increase. 
If every farmer was assured of even such nominal increase 
he would be on the road to success. 
Muley 5th 1 65. 50 percent Guernsey blood. Daughter of Muley 198.  
The second generation grades or granddaughters of the 
grade beef dams, show a substantial increase over their grand 
dams and in most cases a very creditable increase over their 
dams of the first generation. As large an increase over the 
latter as occurred in the first cross should not be expected as 
the records of their dams are so high that only the exception­
al bull could effect a marked increase. However, the data 
does set forth in unmistakable terms the fact that it is possi­
ble to grade up a high producing herd from just ordinary 
grade beef animals. The data emphasizes again the differ­
ence which exists among purebred bulls to sire high pro­
ducers. 
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. In the case of cow 161, · granddaughter of the grade beef 
Shorthorn 197, a loss of 7 percent in fat occurs, when com­
pared with her dam, cow 193. A loss in milk 6 3-5 percent 
occurs in the case of cow 166 when compared with her dam, 
cow 194. This loss is due to the individual sires used and 
should not be construed as the fault of the breed. 
Lotta 2nd 184 .  75 percent Holstein blood. Daughter of Lotta 192. 
Table VII indicates a substantial increase in the case of 
both milk and fat for Holstein crosses. In the case of the 
Jersey crosses a loss in milk occurs in the second generation 
with an increase in fat. The average for all grades in the 
second generation shows an increase of 51 percent in milk and 
57 percent in fat over the original grade beef dams. 
The increase indicates an improvement, and, when we 
bear in mind that no particular effort was made to select sires 
which were descendants of high producing animals, the in­
crease in production is a tribute to the pure bred sire. There 
can be no doubt that the increase would have been more 
marked, had special attention been given to the selection of 
only such sires as were backed by high production records, a 
thing whic�1 - is possible for the average farmer or small 
breeder at the present prices of such sires. 
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Linnie 1 83. 75 percent Holstein blood. Da ughter of Loda l 9 1 .  
Mossy 1 66. 7 5  percent Holstein blood. Daughter o f  Mu ley 2nd 1 9 4. 
TABLE VI. 
Two Generations of Grades Compared ,vlth Grade Beef Ancestors 
Dams Daughters Grand-Daughters I No. of ! 1-/ I No. of I I Cow Lacta- Milk Fat \ Cow Lacta- I Milk I Fat No. tions I lbs. lbs. I No. t ions I lbs. lbs.  Cow No. I No. of I I Lacta- Milk \ Fat I tions 1 bs.  l bs. 
I Increase in Production __ _ 1st Generation \ 2nd Generation 
1-1 J I  Per Per Per Cent Cent Cent . I Milk Fat l Milk I Fat 
1 9 6  5 
1 9 7  5 --- ----
1981 1 0  
1 9 6  5 
1 9 7  5 
1 9 8  1 0  
1 9 8  1 0  
3 6 0 7 . 7  1 5 3 . 8 2 ---
---
2923 . 4  1 2 1 . 3 3  --- ---
1 4748 . 2 1 9 2 . 5 5 
I"°' . ,  1 5 3 . 8 2 2 9 23 . 4  1 2 1 . 3 3 
\
4 7 4 8 . 2  1 9 2 . 5 5 
1 9 0  2 1 8 1 1 2 . 2  --- --- ---
1 9 2  5 7 3 4 0 . 2  --- --- ---
1 9 1  3 5 9 5 4 . 3  --- --- ---
1 9 3  5 5 8 5 5 . 3  
--- --- ---
1 9 4  6 8 4 3 9 . 8  
Holsteins 
283 . 1 0 1 2 7  I 8 4  --- ---1 1----1-
-
--1----1 -----
2 6 4 . 9 7 --- -
200 . 14 
1 8 4  2 9 5 9 8 . 5
,
3 4 8 . 03 
� - � �  
1 2 6  
1 8 3  1 1 0 9 9 7 . 5 1 3 6 9 . 7 5  1 0 4  65  2 7 6  2 0 5  --- -
226 . 6 8 --- -1 6 1  2 5 9 0 8 . 8 1
1
210 . 21 100  87 102  73  
1 6 6  1 1 78 7 9 . 5 3 3 5 . 2 6  7 8  6 7  6 6  --7-4 3 2 0 . 8 6 1  
Jerseys 
· "' I 3 l"" · ' I"' · " 1 6 0  2 4 7 3 7 . 1  2 3 5 . 28 22  22  31  53  ---1 --- ---
1 8 7  I 1 . 8 7 4 2 . 5  4 1 9 . 3 0  1 7 5  3 4 8 9 1 . 1  257 . 5 9 1 9 9  2 4 6  . 6 7  1 1 2  
1851 --l- 13 7 1 6 . 3
1
1 7 2 . 3 7  1 6 8  3 4 5 6 9 . 2  227 . 4 0 -22 -1 0  -4 1 8  
I 
Guernsey 
!4 7 4 8 . 2 !1 9 2 . 5 5 1 1 6 5  , 1 2 15 6 7 8 . 8 1 289 . 40 1 l 2 0  50  
� 
Ot 
O') 
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TABLE ' VIII. 
Daughters Com1mred with GI·ade Reef Dam 10(1 
Dams Daughters 
Increase in 
Production 
�1 i:�ct�� 1 Milk i Fat 
No. tions 
/ 
lbs. I lbs. 1�1 \ No. No. of \ I Lacta- Milk I Fat tions I lbs. lbs. Per Per Cent Cent Milk Fat 
1 96 5 
---
1 3607 .7 1 5 3. 8 2 1 1 90 2 
I 1 92 5 1 7 9 3 I 
TABLE IX. 
I I 
1 81 7 2 . 2 1 28 3 . 1 01 
I ---
/
7 340. 2 ! 2 64. 97 
1--
\
438 8 .9
1
1 8 7 . 1 1 
127  
1 03 
2 2  
Daughters Compared with Grade Reef Dam 19'7' 
. 1  
I 8 4 
7 2  
2 2  
I 
Increase in 
Dams Daughters Production -1· No. of \ 1--·1· No. of \ \ 11� 1/ Cow Lacta- Milk 
\ 
Fat Cow Lacta- Milk 
/ 
Fat I Cent 
�-N_o_._
1
l_t_i_o_n_s_1!
_1b_s._ �1� ��1�
1
�1
1 
Mil�I 
Per 
Cent 
Fat 
1 97 2 9 2 3. 4 1 2 1 . 33 1 9 1 I 3 
(
59 5 4 . 31 2 00.1 4 1 04 =====:::=====::i=====i 1 93 I 5 1 58 5 5 . 3\22 6.68 1 00 __ 8_7 _ 65 
\ I 1 8 7 I 1 1 8 7 42 .  5 41 9. 30 1 99 I __ 2_4_6_ 
TABLE X. 
Daughters Compared ,vith Grade Reef Dam 108 
· Dams Daughters I Production 
I 
I Increase in 
-1· No. of 1
\ 
i-,-1 No. of ,
/
-
1
1-
I
/
-Per-
1
/ Cow Lacta- Milk 
\ 
Fat Cow Lacta- Milk / Fat Cent No. tions 
j 
lbs. lbs. No. tions I lbs. lbs. I Milk I 
Per 
Cent 
Fat 
1 98 1 0  ) 47 48 . + 92 . 5 5 �1 6 
l
: 8 43\J .8 ! 32 0.8 61 7 8 1 -_
-
6_7
_ 
1 __
_ · 1=1=\ 11 8655 i--- 37 1 6. 31 1 7 2 . 37 - 22 I -1 0  
--�---·--'-�----'---'----'-1
5
_
6
_
7 8
_
.
_
8 \�
8 9 . 40 
_ 
2 0  
\1 __  
5
_
0
_ 
Cow 
No. 
1 96 
1 97 
1 98 Av. 
Dams 
No. of 
Lacta-
Uons 
5 
5 
1 0  
2 0  
TABLE XI. 
Averages of Daughters and Danis 
I 
i-l-1 
Milk I Fat I No. of 
lbs. lbs. Cows 
I Increase in 
Daughters I Production 
No. of \-\-\
� 1
1 Lacta- Milk : Fat Cent 
Per 
Cent 
Fat tions I lbs. \ lbs. Milk I 
3607 . 7 1 53. 8 2 1 0  1 6621 . 2 1 2 45 . 2 4  
__ 
8
_
4
_, __ 
5
_
9 
__ 
1----I I ----.2 92 3. 4 1 21 . 33 
l--- -
1
62 09. 1
1
2 39. 2 3  1 1 2  97 
54 54  47 48 . 2
/
1 92 . 55/ __ 3 _1 
__ 9_/
7 301 . 4
1
2 97 . 37 
/
4006. 9
/
1 65. 06
! 
9 I 2 8 / 67 07 . 4/ 2 60. 06/ 67 57 
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Flora 1 61. 75 percent Holstein blood. Daughter of Floss 1 93. 
Betsie 1 7 5. 75 percent Jersey blood. Daughter of Brindl e  1 87. 
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Linda 1 60. 7 5  percent Jersey blood. Daughter of Lena 1 7 9. 
Mott 1 68. 7 5  percent Jersey blo od. Daughter o f  Muley 3rd 1 85. 
FOUNDATION COW Laura 1 9 6. Grade Hereford. Average production, 5 lacta­tions-3607 .7  lbs. milk, 1 53 .82 lbs .  fat. 
lST HOLSTEIN CROSS Lotta 1 9 2. 50 percent Hols­tein blood. Average produc­tion, 5 lactations-73 40 .2  lbs. milk, 264 . 97  lbs. fat. 
2ND HOLSTEIN CROSS Lotta 2nd 184 .  75 percent Holstein blood. Average pro­duction, 2 lactations-9 598 .5  lbs .  milk, 3 48 . 03 lbs .  fat. 
3RD HOLSTEIN CROSS Lead 1 63 . 87 % percent Holstein blood. Average pro­duction, 2 lactations-4850  lbs. milk, 1 7 3 . 05  lbs .  fat. 
4TH HOLSTEIN CROSS Lida 1 52. 9 3 % percent Holstein blood. No produc­tion record. Note the im­provement in  type. 
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IMPROVEMENT IN TYPE 
In addition to the increase in' production, there has been 
a marked improvement in type and characteristics which are 
indicative of dairy animals. The beefy appearance of the 
grade beef animals, which was also present to a more or less 
degree in the first cross, is not found in the second generation 
to any extent. In the third generation this characteristic is 
entirely missing. A number of the animals from Holstein, 
Jersey, and Guernsey bulls in the third generation are excep­
tional in type. These grades are typical enough of the breed 
of whose blood they are grades, so that they may be used in 
classes with purebred animals for judging work. The re­
finement of head, withers, and thighs are particularly notice­
able, also the more spareness of flesh in the region of the 
loin and tail head. 
Bulls which are particularly prepotent in siring purebred 
animals with good udders, transmitted this desirable charac­
teristic to their grade off spring as well. The color markings 
of the grades are characteristic of the breed of which they 
are grades . In some cases, the first generation shows the 
breed markings, but in nearly all cases the third generation 
is excellent in this characteristic. A number of the third and 
fourth generation heifers are now in the college herd which 
are exceptional in type, color markings, and in other charac­
teristics of the breed they represent. 
TABLE XII. 
DAUGHTERS OF BULLS COMPARED WITH THEIR DAMS 
Daughters of Sir Cornucopia Prince Com1,ared ,vith Grade. Beef Dams 
Dams 
I 
No. of '
I Cow Lacta-No. tions 
Milk 
lbs. 
1 9 6  5 
1 9 7  5 
1 9 8  1 0  
1 9 9  9 
/ 3 6 07 . 7  
' 
l
2923 . 4  
)4 74 8 . 2  
\ 849 6 . 3 
I 
I / 
Increase in 
I Daughters Production 1- No. of r-1-1�1 Per Fat Cow 
lbs I No. 
153 . 8 2  1 9 0  
I 1 9 2  --1 
1 2 1 . 3 3
1
1 9 1  
1 !! 3  
1 9 2 . 55
1 
1 9 4  I 3 6 7 . 29  1 8 8  
Lacta- Milk 
\ 
Fat Cent 
tions 
I 
lbs. lbs. I Milk 
2 1 8 1 7 2 . 2 1 28 3 . 10 1 2 7  
5 
3 
5 
6 
5 
1
7 3 40 . 2 1 2 64 . 9 7 103  
5 9 5 4 . 3 1 200 . 1 4  104  
1 5855 . 3 \ 2 26 . 68 � 
I I 1-
1 
8 4 3 9  .. 8 3 20 . 8 6  7 8  
l 1 0 1 23 .J l 377 . 90 1-. -19-
I I I I 
Cent 
Fat 
8 4  
7 2  
6 5  
8 7  
67  
3 
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FOUNDATION COW 
Muley 1 9 8. Grade Hereford. 
Average production, 10 lac­
tations, 4 74 8.2 lbs. milk, 
1 9 2. 55 lbs. fat. 
lST JERSEY CROSS 
Muley 3rd 1 85. 50 percent 
Jersey blood. Average pro ­
duction, 1 lactation, 371 6. 3 
lbs. milk, 1 72. 37 lbs. fat. 
2ND JERSEY CROSS 
Mott 1 68. 75 percent Jer­
sey blood. Average produc­
ti on, 3 lactations, 4 5 69.2 lbs. 
milk, 2 2 7.40 lbs. fat. 
3RD JERSEY CROSS 
Mona 158. 87% percent 
Jersey blood. Record for first 
four months of lactation-
4 1 32.5 lbs. mifk, 19 5.1 lbs. fat. 
4TH JERSEY CROSS 
Beauty 151. 9 3% percent 
Jersey blood. Note the im­
provement in type. 
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TABLE XIII. 
Daughters of King Colantha Clothilde 2nd Com1mred with Grade Holstein 
Dams 
Cow 
No. 
1 9 1  
1 9 2 
1 9 9  
Dams / 
1--1-11 No. of 
Lacta- Milk 
I 
Fat I 
---
3 5 9 5 4 . 3· 2 0 0  .1 4 • 
Cow 
No. 
1 83 
I Increase in 
Daughters Production 
I No. of 1---,---1�1 Per I Lacta- I Milk I Fat Cent I Cen t  
tions \ lbs. I lbs. I Milk I Fat --1--1--1 I 
I 1 1 1 0 9 9 7.5 1 369.7 5 1 85 85 
tions 
i 
lbs. lbs. \ 
264. "\1841 5 1 7340. 2 
9 1 849 6. 3  367. 29 1 86 \ 
2 
2 
1--1-1--
1 9 5 9 8 . 5
1
3 4 8 . 0 3 
__ 
31_ 
1 9 7 76 . 1  359 . 2 0 \ 1 5  
31 
- 2  
TABLE XIV. 
Daugl1ters of Sir Dakota Colantha Rue Brookings Con1pared witl1 Grade 
Holstein Dams 
I Increase in 
Dams Daughters Production 
I No. of 1-1 l I No . . of 1-1-1� Per Cow \ Lacta- Milk I Fat i Cow Lacta- Milk \ Fat Cent , Cent No. tions lbs. I lbs. No. I tions lbs. lbs. I Milk Fat 
193 5 / 58 55. 3
1
1
226.68
! 
161 I 2 
1
59 08. 8/ 210. 21 --9- __ - 1 _ 
184
-
-
-2- \9598.5 348.03
1
�1 2 4850. 1 \173.05 �1
1 
- 50 
TABLE X V. 
Daughters of Brooking·s Cor11uco1,ia Com1,ared ,vith Grade Holstein Dains 
Cow 
No. 
1 9 4 
I 
Dams I 
No. of 
Lac ta-
tions 
6 
1-1- 1 
I Milk \ Fat 
/ 
j lbs. lbs. I 
-1-
1 
1 8439 . 8 32 0 .  861 
I I 
I Increase in  
. Daughters I Production 
I No. of Cow Lac ta-
No. tions 
1 66 
\ 
TABLE XVI. 
/-/ / Per / 
I Milk \ Fat Cent 
\ lbs. lbs. I Milk I 
-1-1-
1 
\
7 879 . 5 335. 2 6  -7 I 
I I I 
Per 
Cent 
Fat 
Daughters of Loretta's Dakota King Compared with Grade Beef Dams 
Dams 
1
1 
No. of I I 
Cow Lacta- Milk \ Fat 
No. tions I lbs. lbs. 
I 
19 6 5 
19 7 5 
19 8 1 0  
) 360 7. 7, 153. 82 . 
1
, , 2 , . , J 12 1 . "I 
\ 4748.2\19 2. 55 
. . I 
Daughters I 
Increase i� 
Production 
No. 
I [ 1-I I No. of 
/ 
I I tions lbs. lbs. I 
Per / Per 
Cent Cent 
Milk Fat 
Cow Lacta- Milk / Fat 
1
-1-1 . 
I 
1 79 
I 
3 
18. 7 1 
185 1 
1 4388. 9 187 . 111 2 2  
81 42. 5 ] 419 .  3 o I� 
371 6. 3b. 72" . 37\�1 
I I 
2 2  
246 
- 1 0  
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TABLE XVII. 
Daughters of Diplon1a's Pioneer Com1Jared with Grade Jersey Dams 
I / Increase in Dam 
\ 
Daughter Production -1 No. of I Ii-,-, No. of I ,-1�1 Per Cow Lacta- Milk Fat Cow / Lacta- . Milk I Fat Cent Cent No. tions I lbs. lbs. I No. tions j l bs. \ lbs. I Milk I Fat 1 79 8 2 6  3 1 6 0  2 1 4737 . 1 !2 3 5 . 28  l4 3 8 8 . 9 1 87 . 1 1 1-- --
1 8 7  �
\ 
- 3 9  
1 8 5  2 3  3 2  
874 2 . 5  4 19 . 3 0 / 1 175 3 1 4891 . 1  2 57 .  59 I I 
1 \3 7 1 6 . 3 ,1 7 2 . 3 7 1 1 6 8  
3 
1 4 5 69 . 2 1 2 27 . 4 0 1 I __ _ 
TABLE XVIII. 
Daughter of Ton1my Com1rn.red ,vith Grade Beef Dam 
I I Increase in Dams Daughters Production -1 No. of / 1-1 / No. of \1 1-1�1· Per · Cow Lacta- \ Milk Fat I Cow I Lacta- Milk / Fat I Cent Cent No. tions / lbs. lbs. 1 No. I tions I lbs. lbs. I Milk I Fat 198
1
1 
10 1 4748 . 2\ 192 . 5 5 1�1 2 5 678 . 8 1 2 89 . 4 0 1  20  I 50 
I I I I I I I I 
PREPOTENCY OF SIRES 
It is important that these data be viewed in the light of 
the individual sires. If the individual is made the nucleus of 
study rather than the breed, greater benefit is gained to those 
who undertake this method of improving their herds, as well 
as to the breeds themselves. These · data corroborate all other 
data of a similar nature in putting the emphasis on the in­
dividual sire. Good and poor sires are found in all breeds and 
it is this fact which the following data substantiates. In re­
viewing the data on the comparison of the sires used, it is 
important that records of the cows with which these sires 
were mated be kept in mind. As has previously been pointed 
out, it requires a better sire to make a creditable showing 
when he is mated to high producing cows than when he is 
mated to )ow producing cows. 
Cow 199 was a cross-bred dairy animal and therefore was 
not used in compiling these data excepting in making com-
parison of the sires _used. 
NEED FOR SELECTION 
It has long been known that cows vary widely in their 
ability to produce. Even when both sire and dam are pure 
bred animals, the production of their progeny will vary. It is 
true that the variath. n in cows from purebred stock is not as 
TABLE XIX. 
COl'tJP ARI SON OF BULLS 
I Dams Daughters ·-,-1 No. of 1
1 
1--i No. of 1
1 
\ 
I Increase in 
l
�
�
uction 
Bull No. of Lacta- Milk I Fat No. of Lacta- Milk I 
Cows tions I lbs. I lbs. t Cows I tions I lbs. 
Fat 
lbs. 
Per 
Cent / 
I Milk I 
Per 
Cent 
Fat 
Holstein 
�\ 
26 
5 
Sir Cornucopia Prince . . . . ... ... ........ .. . j 4 29 1 5400 . 1  227. 82
1 J(in g Colantha Clothilde 2nd . . . . . ... . . . . . .  \--3
-
- -1-7-
)
7707. 7 307. 69 . --- ---- --- ---.---1----
�ir Dakota Colantha Rue Brookings .. . . .. · !  2 7 /_6_92_4_._8 _26_1_._3_51 �I Brookings Cornu copia . . . . . . .... :...:_·_·_·_· ·...:. ·_·_:_I __ !:__ 6 1 8439. 8 320. 86 
Jersey 
Loretta's Dakota King . . . . . .. . .. . ....... . · I s Pioneer .. . ........ . ........ ... . . I 20 1 4006. 9111 65. 061 -- -� 1 5 1 51 25. 1 230. 60 
Guernsey 
4 
1 
I '''' . ' i '" . .. 
1 ,, 1 
_
_ 2_6 
9949. 31 356. 84 30 1 6  ' --1-- --- ---
1
5379. 4
!
1 91 . 63
1---=:.:.__\ � 
787�335. 26 - 7 I 4 
-
i
- -1 I I 
51 25 _2\ 230. 601 
__ 28_! 
4731 . 91 240. 69 - 8  I 
40 
4 
Tommy . .. . ... . . . .. . .. . . .. ... . . .  · . .  · · · · · · · . !  1 1 0  1 4748. 211 92. 551 - --'------�--�---'----'---� 2 1 5678. 8:
1
289. 40/ 20 r 50 
TABLE XX. 
AVERAGE S OF BULLS 
I . Dams 
Breed I
_
N
_
J
_
o
_
. 
_
o
_
f
_
l
_
N
_
o 
_
_  o_f I r��t�� \ Milk 
Bulls I Cows I tions 
I 
lbs. 
Holstein . . . . . . ... . . . . . . .. . . . . . . . . .  
1
1 4 
1
1 1 0  59 6555. 
Jersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 \ 6 25 1 4230. 
Guernsey . . . . . . . . . . . .. . . . . . . . . . . . .  -
-
1-
-
1 
1 1 0  
1
4748. 2 
Average . . . . . . . . . . . . . . . . . . . . . . 7 1 2  55 5744. 6 
Production 
1-1 ·-:-1-1 No. of . Per Per Fat No. of Lacta:- Milk / Fat Cent J Cent lbs. I Cows tions- \ lbs. I lbs. Milk I Fat 
Daughters 
264. 28 1 2  36 7794. 01 286. 82 1 9  9 
-� I 
1 78. 1 7  6 1 3  4883. 1
,
236. 81 1 5  33 
1 92.55 1 2 5678. 8 289.40 20 5 0  
1 233.75 1 9  51 6969. 21 274. 1 7  21 i 7  
� 
O') 
01 
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great as is found in grade stock or scrub stock, but it does 
exist. In view of this fact, it becomes absolutely necessary to 
practice selection if progress in breeding shall be assured. 
This is doubly important in a grade herd, or in the process of 
breeding up, as poor producers occur more frequently in such 
herds . Every dairyman therefore should aim to weigh and 
test the milk from his cows, and make the selection on the 
basis of production, making due allowance for type and other 
desirable dairy characteristics. 
SUMMARY AND CONCLUSIONS 
1. The daughters of purebred sires from grade beef 
dams exceeded their dams in production excepting in one case. 
2. The granddaughters of purebred sires showed an in­
. crease in production over their grade beef granddams, ex­
cepting in the case of milk with one cow. 
3. The average increase in production of the daughters 
of all sires in both the first al).d second generation over the 
foundation grade beef animals, is indicative of what can be 
accomplished by the use of purebred dairy sires. 
4. The variation in the ability of sires to transmit the 
production characteristics desired in dairy animals is clearly 
indicated in the production of their daughters. 
5. The improvement in type and characteristics of the 
breed whose blood they carried, was very marked in the 
third and fourth generations. 
6. . The good purebred sire is an effective means of im­
proving a dairy herd in type, and in production. 
7. It is possible and in many instances advisable, to 
build a high producing dairy herd from the grade beef or 
scrub animals found on so many farms in the central west, 
by means of a good pure bred sire . 
• 
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LIST OF AVAILABLE PUBLICATIONS 
Annual Reports, 1917, 1918 ,  1919, 
1920 .  
Bulletins 
1 0 6. Sugar Beets in South Dakota 
12 9. Growing Pedigreed Sugar Beets 
131 . Scabies ( Mange) in Cattle 
132. Effects of Alkali Water on 
Dairy Products 
142 .  Sugar Beets in So. Dak. 
1 4 3. Roughage for Fattening Lambs 
1 4 7. Effect of Alkali Water on 
Dairy Cows 
153 .  Selecting and Breeding Corn for 
Protein and Oil in So. Dak. 
15 4 .  The Pit Silo 
1 5 6. Kaoliang, A New Dry-land Crop 
157 .  Rape Pasture for Pigs in 
Cornfield 
158. Proso and Kaoliang for Table 
Use 
1 5 9. Progress in Plant Breeding 
160. Silage and Grains for Steers 
1 61. Winter Grain in So. Dak. 
1 62 .  First Annual Report of Vivian 
Experiment and Demonstra­
tion Farm 
163. Comparative Yields of Hay, 
from Several Varieties and 
Strains of Alfalfa in South 
Dakota 
164 .  Making Butter and Cheese on 
the Farm 
1 65. Corn Silage for Lambs 
1 66. Factors Affecting Milking Ma­
chines 
167. Transplanting Alfalfa 
168 . Breakfast Foods and Their 
Relative Value 
169. Flax Culture 
1 70. Quack Grass Eradication 
171. Cream Pasteurization 
173. Sugar Beets in So. Dak. 
1 74 .  Sorghums for Forage in South 
Dakota 
175 .  The Role of Water in a Dairy 
Cow's Ration 
1 77. The Sheep 
179. Emmer in South Dakota 
18 0 .  Root Crop Culture 
1 8 1 .  Corn Culture 
18 2. Corn Silage for Steers 
18 3. Barley Culture in S. D. 
18 4. Yields From Two Systems of 
Corn Breeding 
18 5. Ice on the Farm 
18 6. Corn Families of So. Dak. 
18 7. The Influence of Length of 
Wheat Heads on Resultinc 
Crops 
188 .  Relative Values of Feed Pro­
teins for Dairy Cows 
18 9. Corn and Millet Silage for 
Fattening Cattle 
190. The Webspinning Sawfly of 
Plums and Sandcherries 
191. Water as a Limiting Factor in 
the Growth of Sweet Clover 
1 92. Rations for Pigs 
193. Soybeans in South Dakota 
1 94 .  Acme Wheat 
195. Feeding of Dairy Cattle 
196. Potatoes in South Dakota 
1 97. Milk Testing in Practice 
198 .  The Influence of Purebred 
Dairy Sires 
Circular No. 1 Nitrogen from the Air. 
Note-We do not add the names of non-residents to the regular m�il­
inC' list. 
Hipple Printing Co., Pierre, S. D.  
